Abstract
triggered by gut microbiota changes could enhance the inflammatory reactions that induce 48 misfolded α-synuclein, which is a pathological hallmark of PD (12, 13).
49
Scheperjans and his colleagues explored the relationship between gut microbiota changes 50 and clinical phenotypes of PD with fecal microbiome analysis, which showed a reduction in 51 beneficial Prevotellaceae and an elevation of pathogenic Enterobacteriaceae in PD patients 52 with severe gait disturbance (14). In addition, Keshavarzian et al (15) reported that anti-53 inflammatory bacterial genera such as Blautia, Coprococcus, and Roseburia were less 54 abundant in feces of PD patients whereas Ralstonia known as a pro-inflammatory bacterial 55 genus was more abundant in the mucosa of PD patients. These studies suggest that changes in 56 gut microbiota composition are closely associated with PD pathogenesis, however, whether gut 57 microbial changes could occur by intracerebral injection of chemical neurotoxins that cause 4 58 the pathogenesis of PD has not been studied yet.
59
This study aimed to investigate whether unilateral brain lesions induced by intracerebral 60 injection of 6-hydroxydopamine (6-OHDA) neurotoxin, which not only causes the death of 61 nigrostriatal dopaminergic neurons in brain but also GI dysfunctions such as gastroparesis (16, 62 17), affects the alteration of gut microbiota composition. To do this, we administrated 6-OHDA 63 directly to the striatum of mouse brain and performed high-throughput sequencing of 16S 64 rRNA genes from fecal samples. Then, we analyzed the alterations of species richness, 65 bacterial diversity, relative abundance at several taxonomic levels, and predicted the functional 66 composition of microbial communities.
68

Materials and Methods
69
Animals and surgery
70
Male ICR mice (8 weeks-old) were purchased from Daehan Biolink (Eumseong, Korea).
71
The animals were housed into total 6 cages (3 cages (n=2/cage) and 1 cage (n=3/cage) per 72 sham-operated group; 5 cages (n=2/cage) per 6-OHDA-lesioned group) at an ambient 73 temperature of 23 ± 1°C and relative humidity 60 ± 10% under a 12 h light/dark cycle and were 74 allowed free access to water and food. This study was carried out in accordance with the atlas (coordinates with respect to bregma: AP +0.5 mm, ML +2.0 mm, DV: -3.0 mm) (19).
86
After the surgery, mice were maintained body temperature by using heating pads or blankets. CAAGCAGAAGACGGCATACGAGAT-XXXXXXXX-AGTCTCGTGGGCTCGG-3').
106
The condition of secondary amplification is equal to the former one except the amplification 107 cycle set to 8. 
Results
146
The alteration of bacterial species richness in 6-OHDA-lesioned mice 147 All analyzed sequences contained at least 2 of the V3 and V4 16S rRNA gene regions (30).
148
Each read was taxonomically assigned according to the EzTaxon database. When each 149 phylotype at species level was defined using a baseline of 97% nucleotide sequence similarity 
157
Values are expressed as box and whisker which presents the median and quartiles of the data.
158
n=9/sham-operated group; n=10/6-OHDA-lesioned group.
160
The alteration of bacterial diversity in 6-OHDA-lesioned mice 161 To investigate the alterations of bacterial diversity in mice feces followed by 6-OHDA 162 lesions, we estimated several diversity indexes such as Shannon's diversity index, Simpson's 163 diversity index, and phylogenic diversity at species level. We found that there was no 164 difference between the groups (Fig. 2) . These data show that bacterial species diversity was 165 unaffected by 6-OHDA lesion. Ruminococcaceae, Prevotellaceae, Lachnospiraceae, and Erysipelotrichaceae was not 181 significant between the groups (Fig 3) . significant difference between the groups (Fig 4) . In Fig. 5 were enriched in 6-OHDA-lesioned group, whereas ribosome; carbon metabolism; quorum 230 sensing; tryptophan metabolism; alanine, aspartate and glutamate metabolism; hepatitis C;
231
ABC transporters metabolism pathway genes were enriched in sham-operated group (Fig 6) . First, we confirmed the well-established PD mouse model induced by intracerebral injection 246 of 6-OHDA as shown in severe motor deficits and dopaminergic neuronal damage (Fig S1) . In 247 this model, we found little difference between the sham-operated and 6-OHDA-lesioned 248 groups on species richness, bacterial diversity (Fig 1, 2) . We also found no significance 249 between two groups on a principal coordinates analysis evaluated by Permutational 250 multivariate analysis of variance (p=0.153, Fig S2) . It has been reported that microbial species 251 richness and its diversity indicate whether gut microbiota impacts biological entities, but the 252 ecological meaning of this index simply shows the number of bacterial species, and is not an 253 indicator of gut dysbiosis (37-39).
254
Next, we observed a significant differentiation in gut microbiota composition at the 255 phylogenic family, genus, and species levels between the sham-operated and 6-OHDA-256 lesioned groups (Fig. 3-5 ). We showed a relative lower abundance of Lactobacillaceae and
257
Lactobacillus at the family and genus level, respectively, thereby the relative abundance of L. 
